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TN THE TJNTTED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Fleming et al. 
For: Method to Fabricate Layered Material Compositions 
the specification of which is attached hereto. 

PRELIMINARY AMENDMENT ACCOMPANYING DIVISIONAL APPLICATION 

FILED UNDER 37 C.F.R. 1.53(b) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Applicants submit for entry the following amendments to the accompanying 37 C.F.R. 
1.53(b) divisional application. 

In the Specification 
On page 1 , line 2, insert the following paragraph: 

-This is a division of Application No. 09/ 296,702, filed October 14, 1999, now allowed.- 
On page 10, please delete the last paragraph: 

"Figure 10 shows a one-dimensional photonic lattice whose periodic symmetry axis is 
parallel to the surface of the substrate on which it is grown." 

On page 19, please replace the paragraph beginning at page 19, line 12 with the following 
rewritten paragraph: 

- Finally, an emphasis has been made on the fabrication of fully three dimensional 
photonic lattices above. The present invention also lends itself to making one- and two- 
dimensional photonic lattices, both of conventional design and of a new bulk form. The 
conventional one-dimensional photonic lattice is simply a stack of layers, each layer having a 
uniform composition. The axis of the lattice is then normal to the surface of the substrate on 
which the layers are grown. An interesting type of one-dimensional photonic lattice for which 
there is no other practical fabrication method is one where the axis of the photonic lattice is 
parallel to the surface of the substrate. This can be accomplished by growing many copies of the 
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first structural layer 204 in Figure 2, with each copy having the same position and orientation as 
the first. Here, the result is a one-dimensional dielectric mirror which could in no other manner be 
so perfectly integrated into, e.g., an integrated optic circuit on a chip. Such non- vertically directed 
structures have great potential for use in integrated optics and optoelectronic devices. -- 

Tn the Claims 

Please cancel Claims 1-43. 
Please amend Claims 44-51 as follows: 
44. (Amended) A layered material composition for a photoni c nr phononie lattice made [using the 
method of Claim 1] by a process comprising steps for: 
(a) formin g, upon an upper surface of a substructure, a structured layer ha ving a top 

surface and a substantially planar b ottom surface: 
(h) planarizing the top surface of the structured laver bv chemical-mecha nical polishing; 

and 

(ri repeating steps a and h to form the layere d material composition wherein optical or 
acoustical properties spatially vary in two or thre e dimensions, and wherein the 
planarized top surface of a given laver forms the up per surface of the substructure 
upon which the next structured layer is to b e grown. 
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45. (Amended) A layered material composition for a photon ic or phononic lattice made [using the 
method of Claim 17] by a process comprising steps for: 
(a) forming, upon an upper surface of a substructure , a structured layer having 

substantially coplanar top and bottom surfaces and further comprising a configuration 
of tiles wherein each tile is substantially identical to s ome reference tile chosen from a 
group of reference tiles, bv: 

ftt de positing a first film of a first mater ial upon the upper surface; 

(ii) defining a pattern upon the first film; 

(m) patterning the first film accordin g to the pattern; 

depositin g- ato p the patterned first film, a seco nd film of a second material; and 
(v> planarizing the top surface of the structured lay er hv chemical -mechanical 

polishing: and 

(K\ repeating the ste ps in (a) to form the layered material composit ion, wherein the 
planarized top surface of a given layer forms the upper surface of th e substructure 
u pon which the next structured layer is to he gr o wn, and wherein the material of at 
least one structured laver has s patially varying physical properties. 

46. (Amended) A layered material composition for a photonic or phononic lattice made [using the 
method of Claim 31] by a process comprising steps for: 
(st\ forming, upon an upper surface of a substructure, a structured lay er having a top 
surface and a. substantially planar bot t om surface bv a fillet procedure further 
comprising steps for: 

(T) patterning a fillet definition structur e com prising fillet definin g features; and 
fin overcoati n g the fillet definition stru cture with a protofillet layer; 
fh) planarizin g the top surface of the structur e d laver bv chemical-mechanical polishing; 

and 

(ri repeatin g steps a and b to form the lay e red material composition, wherein the 
planarized top surface of a given laver f o rms the upper surface of the substructure 
u pon which the next structured laver is to he grown, and wherein the material of at 
least one structured laver has spatially varying physical properties. 
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47. (Amended) A layered material composition for a photonic or phononic lattice made [using the 
method of Claim 40] hy a process comprising steps for: 
fat forming, u pon an upper surface of a substructure, a structured layer hav ing a top 
surface and a substantially planar bottom surface bv a fillet procedure further 
comprising steps for: 

fit patterning a fillet definition structure comprising fillet definin g features; 
fin overcoat in g the fillet definition structure with a protofillet layer: 
fiiit removing part of the fillet definition structure and thereby generating isolated 
fillet structures: 

fivt filling in t he s paces between the isolated fillet stru ctures to a depth at least equal to 

a design hei ght of the isolated fillet structures: and 
fv) planarizing the top surface of the structured lay er hv chemical -mechanical 

polishing: and 

fbt repeating the steps in fat to form the layered m aterial composition, wherein the 
planarized top surface of a given layer forms th e upper surface of the substructure 
u pon which the next structured laver is to he grown, and wherein the material of at 
least one structured layer has s patially varying physical properties. 

48. (Amended) An apparatus comprising a photonic or p hononic lattice [layered material 
composition made using the method of Claim 1] further comprising: 
fat a substructure with an upper surface: and 

fht a plurality of structured layers formed on t he upper surface of the substructure, with 
each structured laver having atop surface plana rized bv chemical-mechanical 
polishin g, and with the top surface of all but one structured laver forming the upper 
surface upon which the next stru ctured laver is grown. 
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49. (Amended) An apparatus comprising a photonic or p hononic lattice [layered material 

composition made using the method of Claim 17] further comprising: 
fa) a substructure having an upper surface: and 

(b) a plurality of structured layers formed on the upper surface of the substructu re, with 
each structured layer comprising: 
(ft a deposited and patterned first film of a first material; 

(\ft a deposited and patterned second film of a s econd material formed atop the first 
film: and 

(Hi) a top surface planarized bv chemical-mec hanical polishing. 

50. (Amended) An apparatus comprising a photonic or phononic lattice [layered material 

composition made using the method of Claim 31] further comprising: 
(sl) a substructure having an upper surface: and 

(b) a plurality of structured layers formed on the upper surface of the substructure, with 
each structured layer comprising: 

(ft a top surface planarized bv chemical-mecha nical polishing: and 
(ift a substantially planar bottom surface: 

and with at least one of the plurality of structured layers being formed usi ng a 
patterned fillet definition structure and a protofille t laver overcoated on the fillet 
definition structure to provide spatially varying p hysical properties within that 
structured layer . 
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51. (Amended) An apparatus comprising a photonic or phononic lattice [layered material 
composition made using the method of Claim 40] further comprising: 

(a) a substructure having an upper surface: and 

(b) a plurality of structured layers formed on the upper surface of the substructure, with 
each structured layer comprising: 

ffl a top surface planarized bv chemical-mechan ical polishing: and 
(ii) a substantially planar bottom surface: 

and with at least one of the plurality of structured layers further comprising a plurality 
of isolated fillet structures formed from a protofillet laver ov ercoated on a patterned 
fillet definition structure, with spaces between the isolated fill et, structures in that 
structured layer being completely filled in by a deposited material thereby providing 
spatially varying physical properties for that structured laver . 
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Please enter new Claims 52-83 as follows: 

52. (New) A photonic or phononic lattice structure, comprising: 

(a) a first plurality of rods formed on a substrate from a first material and being arranged 
parallel to each other, with spaces between the rods in the first plurality of rods 
comprising a second material; 

(b) a second plurality of rods formed above the first plurality of rods from the first 
material, with spaces between the rods in the second plurality of rods comprising the 
second material, and with the second plurality of rods being arranged parallel to each 
other and rotated by an angle of 60° or 120° with respect to the first plurality of rods; 
and 

(c) a third plurality of rods formed above the second plurality of rods from the first 
material, with spaces between the rods in the third plurality of rods comprising the 
second material, and with the third plurality of rods being arranged parallel to each 
other and further being rotated in the same direction and by the same angle of 60° or 
120° with respect to the second plurality of rods. 

53. (New) The structure of Claim 52 wherein the first and second materials are selected from the 

group consisting of polycrystalline silicon, amorphous silicon, silicon nitride, silicon 
dioxide, silicate glasses, III-V semiconductors, II- VI semiconductors, II-IV 
semiconductors, transparent oxides, sol-gel glasses and spin-on glasses. 

54. (New) The structure of Claim 53 wherein a third material is substituted for the first or second 

materials after formation of the first, second and third plurality of rods. 

55. (New) The structure of Claim 52 wherein first, second and third plurality of rods forms a 

periodic structure having abandgap therein. 

56. (New) The structure of Claim 52 wherein a thickness of the rods in one of the first, second and 

third plurality of rods differs from the thickness of the rods in another of the first, 
second and third plurality of rods. 



PATENT 

In re: Fleming et aL 
Page 8 



57. (New) The structure of Claim 52 wherein a size of the rods in one of the first, second and third 

plurality of rods differs from the size of the rods in another of the first, second and 
third plurality of rods. 

58. (New) The structure of Claim 52 wherein a spacing of the rods in one of the first, second and 

third plurality of rods differs from the spacing of the rods in another of the first, second 
and third plurality of rods. 

59. (New) The structure of Claim 52 wherein a size of the rods in each of the first, second and 

third plurality of rods is the same. 

60. (New) The structure of Claim 52 wherein a spacing between adjacent rods within a structured 

layer formed from each of the first, second and third plurality of rods is the same. 

61. (New) A photonic or phononic lattice structure, comprising: 

(a) a plurality of honeycomb layers stacked one above the other, with each honeycomb 
layer being formed by depositing and patterning layers of a first material to form a 
continuous hexagonal structure with voids in the continuous hexagonal structure 
comprising the second material, and with adjacent layers of the plurality of 
honeycomb layers being laterally displaced relative to each other along a diagonal of 
the hexagonal structure; 

(b) an interconnection layer sandwiched between each pair of adjacent honeycomb layers 
for interconnecting the adjacent honeycomb layers at vertices of the hexagonal 
structure, with the interconnection layer being formed by depositing and patterning 
layers of the first material to form dots wherein the vertices are interconnected, and 
with the remainder of the interconnection layer comprising the second material. 

62. (New) The photonic or phononic lattice structure of Claim 61 wherein the first and second 

materials are selected from the group consisting of polycrystalline silicon, amorphous 
silicon, silicon nitride, silicon dioxide, silicate glasses, III-V semiconductors, II- VI 
semiconductors, II-IV semiconductors, transparent oxides, sol-gel glasses and spin-on 
glasses. 
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63. (New) The structure of Claim 62 wherein a third material is substituted for the second material 

after formation of the plurality of honeycomb layers and each interconnection layer. 

64. (New) The structure of Clam 62 further comprising a substrate whereon the each honeycomb 

layer and interconnection layer are supported. 

65. (New) The structure of Claim 62 wherein the continuous hexagonal structure comprises a 

plurality of interconnected rods, and the thickness of each honeycomb layer is equal to 
one-quarter of the length of one of the rods. 

66. (New) The structure of Claim 65 wherein the dots are circular in the plane of the 

interconnection layer. 

67. (New) The structure of Claim 66 wherein the circular dots have a diameter substantially equal 

to one-half the length of one of the rods. 

68. (New) The structure of Claim 62 wherein the thickness of each interconnection layer is twice 

the thickness of each honeycomb layer. 

69. (New) The structure of Claim 62 wherein the plurality of honeycomb layers forms a periodic 

structure having a bandgap therein. 

70. (New) A photonic or phononic lattice structure comprising a plurality of honeycomb layers 

formed from interconnected rods arranged in a continuous hexagonal structure, with 
adjacent honeycomb layers being laterally shifted along a diagonal of the hexagonal 
structure relative to each other and being connected together through an intervening 
layer. 

71. (New) The structure of Claim 70 wherein the plurality of honeycomb layers forms a periodic 

structure having a bandgap therein. 

72. (New) The structure of Claim 70 wherein each rod comprises a material selected from the 

group consisting of polycrystalline silicon, amorphous silicon, silicon nitride, silicon 
dioxide, silicate glasses, III-V semiconductors, II-VI semiconductors, II-IV 
semiconductors, transparent oxides, sol-gel glasses and spin-on glasses. 
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73. (New) The structure of Claim 70 further including a substrate for supporting the plurality of 

honeycomb layers and each intervening layer. 

74. (New) The structure of Claim 70 wherein the thickness of each honeycomb layer is equal to 

one-quarter of the length of each rod. 

75. (New) The structure of Claim 70 wherein each intervening layer has a thickness equal to twice 

the thickness of the honeycomb layers. 

76. (New) A photonic or phononic lattice structure comprising a plurality of stacked hexagonal- 

pattern layers of interconnected rods separated by intervening interconnection layers 
having a triangular array of dots formed therein, with adjacent of the hexagonal- 
pattern layers being laterally displaced relative to each other along a diagonal, and 
with the dots connecting vertices of the interconnected rods of one hexagonal-pattern 
layer to the vertices of the interconnected rods of an adjacent hexagonal-pattern layer. 

77. (New) The structure of Claim 76 wherein the interconnected rods and the dots comprise a first 

material. 

78. (New) The structure of Claim 77 wherein a second material fills in spaces between the 

interconnected rods of each hexagonal-pattern layer and spaces between the dots of 
each interconnection layer. 

79. (New) The structure of Claim 78 wherein the first and second materials are selected from the 

group consisting of polycry stalline silicon, amorphous silicon, silicon nitride, silicon 
dioxide, silicate glasses, III-V semiconductors, II- VI semiconductors, II-IV 
semiconductors, transparent oxides, sol-gel glasses, spin-on glasses, gases, air and 
vacuum. 

80. (New) The structure of Claim 76 further comprising a substrate whereon the hexagonal- 

pattern layers and interconnection layers are supported. 



81. (New) The structure of Claim 76 wherein the thickness of each hexagonal-pattern layer is 
equal to one-quarter of the length of each rod. 
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82. (New) The structure of Claim 81 wherein the thickness of each interconnection layer is twice 

the thickness of each hexagonal-pattern layer. 

83. (New) The structure of Claim 76 wherein the dots are arranged in a triangular array. 



Formal drawings for Figs. 1 - 9 are being submitted herewith. These formal drawings do 
not add any new matter. 

None of the newly-submitted claims 52 - 83 add any new matter. Support for new claims 
52 - 60 can be found on the last paragraph on page 17 through the first paragraph on page 18, and 
in Fig. 5. Support for new claims 61 - 83 can be found on the second and third paragraphs on page 
18 and in Fig. 6. The honeycomb layers recited in new independent claims 61 and 70 are shown in 
Fig. 6 as Structure Layer 1 and Structure Layer 3. 

Attached hereto is a clean copy of the amended claims and new claims. 

Entry of the amendments presented herein and favorable consideration of the 
accompanying divisional patent application are earnestly solicited. 



Remarks 



Respectfully submitted, 



Dated: /^y^^7 ; l&°t 

Phone: (505) 844-4007 
FAX: (505) 844-2363 




Sandia National Laboratories 
Patent & Licensing Center, MS 0161 



P. O. Box 5800 



Albuquerque, New Mexico 87185-0161 
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CLEAN COPY OF AMENDED CLAIMS AND NEW CLAIMS 

44. (Amended) A layered material composition for a photonic or phononic lattice made by a 

process comprising steps for: 

(a) forming, upon an upper surface of a substructure, a structured layer having a top 
surface and a substantially planar bottom surface; 

(b) planarizing the top surface of the structured layer by chemical-mechanical polishing; 
and 

(c) repeating steps a and b to form the layered material composition wherein optical or 
acoustical properties spatially vary in two or three dimensions, and wherein the 
planarized top surface of a given layer forms the upper surface of the substructure 
upon which the next structured layer is to be grown. 

45. (Amended) A layered material composition for a photonic or phononic lattice made by a 

process comprising steps for: 

(a) forming, upon an upper surface of a substructure, a structured layer having 
substantially coplanar top and bottom surfaces and further comprising a configuration 
of tiles wherein each tile is substantially identical to some reference tile chosen from a 
group of reference tiles, by: 

(i) depositing a first film of a first material upon the upper surface; 

(ii) defining a pattern upon the first film; 

(iii) patterning the first film according to the pattern; 

(iv) depositing, atop the patterned first film, a second film of a second material; and 

(v) planarizing the top surface of the structured layer by chemical-mechanical 
polishing; and 

(b) repeating the steps in (a) to form the layered material composition, wherein the 
planarized top surface of a given layer forms the upper surface of the substructure 
upon which the next structured layer is to be grown, and wherein the material of at 
least one structured layer has spatially varying physical properties. 
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46. (Amended) A layered material composition for a photonic or phononic lattice made by a 

process comprising steps for: 

(a) forming, upon an upper surface of a substructure, a structured layer having a top 
surface and a substantially planar bottom surface by a fillet procedure further 
comprising steps for: 

(i) patterning a fillet definition structure comprising fillet defining features; and 

(ii) overcoating the fillet definition structure with a protofillet layer; 

(b) planarizing the top surface of the structured layer by chemical-mechanical polishing; 
and 

(c) repeating steps a and b to form the layered material composition, wherein the 
planarized top surface of a given layer forms the upper surface of the substructure 
upon which the next structured layer is to be grown, and wherein the material of at 
least one structured layer has spatially varying physical properties. 

47. (Amended) A layered material composition for a photonic or phononic lattice made by a 

process comprising steps for: 

(a) forming, upon an upper surface of a substructure, a structured layer having a top 
surface and a substantially planar bottom surface by a fillet procedure further 
comprising steps for: 

(i) patterning a fillet definition structure comprising fillet defining features; 

(ii) overcoating the fillet definition structure with a protofillet layer; 

(iii) removing part of the fillet definition structure and thereby generating isolated 
fillet structures; 

(iv) filling in the spaces between the isolated fillet structures to a depth at least equal to 
a design height of the isolated fillet structures; and 

(v) planarizing the top surface of the structured layer by chemical-mechanical 
polishing; and 

(b) repeating the steps in (a) to form the layered material composition, wherein the 
planarized top surface of a given layer forms the upper surface of the substructure 
upon which the next structured layer is to be grown, and wherein the material of at 
least one structured layer has spatially varying physical properties. 
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48. (Amended) An apparatus comprising a photonic or phononic lattice further comprising: 

(a) a substructure with an upper surface; and 

(b) a plurality of structured layers formed on the upper surface of the substructure, with 
each structured layer having a top surface planarized by chemical-mechanical 
polishing, and with the top surface of all but one structured layer forming the upper 
surface upon which the next structured layer is grown. 

49. (Amended) An apparatus comprising a photonic or phononic lattice further comprising: 

(a) a substructure having an upper surface; and 

(b) a plurality of structured layers formed on the upper surface of the substructure, with 
each structured layer comprising: 

(i) a deposited and patterned first film of a first material; 

(ii) a deposited and patterned second film of a second material formed atop the first 
film; and 

(iii) a top surface planarized by chemical-mechanical polishing. 

50. (Amended) An apparatus comprising a photonic or phononic lattice further comprising: 

(a) a substructure having an upper surface; and 

(b) a plurality of structured layers formed on the upper surface of the substructure, with 
each structured layer comprising: 

(i) a top surface planarized by chemical-mechanical polishing; and 

(ii) a substantially planar bottom surface; 

and with at least one of the plurality of structured layers being formed using a 
patterned fillet definition structure and a protofillet layer overcoated on the fillet 
definition structure to provide spatially varying physical properties within that 
structured layer. 
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51. (Amended) An apparatus comprising a photonic or phononic lattice further comprising: 

(a) a substructure having an upper surface; and 

(b) a plurality of structured layers formed on the upper surface of the substructure, with 
each structured layer comprising: 

(i) a top surface planarized by chemical-mechanical polishing; and 

(ii) a substantially planar bottom surface; 

and with at least one of the plurality of structured layers further comprising a plurality 
of isolated fillet structures formed from a protofillet layer overcoated on a patterned 
fillet definition structure, with spaces between the isolated fillet structures in that 
structured layer being completely filled in by a deposited material, thereby providing 
spatially varying physical properties for that structured layer. 

52. (New) A photonic or phononic lattice structure, comprising: 

(a) a first plurality of rods formed on a substrate from a first material and being arranged 
parallel to each other, with spaces between the rods in the first plurality of rods 
comprising a second material; 

(b) a second plurality of rods formed above the first plurality of rods from the first 
material, with spaces between the rods in the second plurality of rods comprising the 
second material, and with the second plurality of rods being arranged parallel to each 
other and rotated by an angle of 60° or 120° with respect to the first plurality of rods; 
and 

(c) a third plurality of rods formed above the second plurality of rods from the first 
material, with spaces between the rods in the third plurality of rods comprising the 
second material, and with the third plurality of rods being arranged parallel to each 
other and further being rotated in the same direction and by the same angle of 60° or 
120° with respect to the second plurality of rods. 

53. (New) The structure of Claim 52 wherein the first and second materials are selected from the 

group consisting of polycrystalline silicon, amorphous silicon, silicon nitride, silicon 
dioxide, silicate glasses, III-V semiconductors, II- VI semiconductors, II-IV 
semiconductors, transparent oxides, sol-gel glasses and spin-on glasses. 
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54. (New) The structure of Claim 53 wherein a third material is substituted for the first or second 

materials after formation of the first, second and third plurality of rods. 

55. (New) The structure of Claim 52 wherein first, second and third plurality of rods forms a 

periodic structure having a bandgap therein. 

56. (New) The structure of Claim 52 wherein a thickness of the rods in one of the first, second and 

third plurality of rods differs from the thickness of the rods in another of the first, 
second and third plurality of rods. 

57. (New) The structure of Claim 52 wherein a size of the rods in one of the first, second and third 

plurality of rods differs from the size of the rods in another of the first, second and 
third plurality of rods. 

1 58. (New) The structure of Claim 52 wherein a spacing of the rods in one of the first, second and 

third plurality of rods differs from the spacing of the rods in another of the first, second 
[ and third plurality of rods. 

i 59. (New) The structure of Claim 52 wherein a size of the rods in each of the first, second and 

third plurality of rods is the same. 

60. (New) The structure of Claim 52 wherein a spacing between adjacent rods within a structured 
layer formed from each of the first, second and third plurality of rods is the same. 
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61. (New) A photonic or phononic lattice structure, comprising: 

(a) a plurality of honeycomb layers stacked one above the other, with each honeycomb 
layer being formed by depositing and patterning layers of a first material to form a 
continuous hexagonal structure with voids in the continuous hexagonal structure 
comprising the second material, and with adjacent layers of the plurality of 
honeycomb layers being laterally displaced relative to each other along a diagonal of 
the hexagonal structure; 

(b) an interconnection layer sandwiched between each pair of adjacent honeycomb layers 
for interconnecting the adjacent honeycomb layers at vertices of the hexagonal 
structure, with the interconnection layer being formed by depositing and patterning 
layers of the first material to form dots wherein the vertices are interconnected, and 
with the remainder of the interconnection layer comprising the second material. 

62. (New) The photonic or phononic lattice structure of Claim 61 wherein the first and second 

materials are selected from the group consisting of polycrystalline silicon, amorphous 
silicon, silicon nitride, silicon dioxide, silicate glasses, III-V semiconductors, II- VI 
semiconductors, II-IV semiconductors, transparent oxides, sol-gel glasses and spin-on 
glasses. 

63. (New) The structure of Claim 62 wherein a third material is substituted for the second material 

after formation of the plurality of honeycomb layers and each interconnection layer. 

64. (New) The structure of Clam 62 further comprising a substrate whereon the each honeycomb 

layer and interconnection layer are supported. 

65. (New) The structure of Claim 62 wherein the continuous hexagonal structure comprises a 

plurality of interconnected rods, and the thickness of each honeycomb layer is equal to 
one-quarter of the length of one of the rods. 

66. (New) The structure of Claim 65 wherein the dots are circular in the plane of the 

interconnection layer. 
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67. (New) The structure of Claim 66 wherein the circular dots have a diameter substantially equal 

to one-half the length of one of the rods. 

68. (New) The structure of Claim 62 wherein the thickness of each interconnection layer is twice 

the thickness of each honeycomb layer. 

69. (New) The structure of Claim 62 wherein the plurality of honeycomb layers forms a periodic 

structure having a bandgap therein. 

70. (New) A photonic or phononic lattice structure comprising a plurality of honeycomb layers 

formed from interconnected rods arranged in a continuous hexagonal structure, with 
adjacent honeycomb layers being laterally shifted along a diagonal of the hexagonal 
structure relative to each other and being connected together through an intervening 
layer. 

71. (New) The structure of Claim 70 wherein the plurality of honeycomb layers forms a periodic 

structure having a bandgap therein. 

72. (New) The structure of Claim 70 wherein each rod comprises a material selected from the 

group consisting of polycrystalline silicon, amorphous silicon, silicon nitride, silicon 
dioxide, silicate glasses, III-V semiconductors, II- VI semiconductors, II-IV 
semiconductors, transparent oxides, sol-gel glasses and spin-on glasses. 

73. (New) The structure of Claim 70 further including a substrate for supporting the plurality of 

honeycomb layers and each intervening layer. 

74. (New) The structure of Claim 70 wherein the thickness of each honeycomb layer is equal to 

one-quarter of the length of each rod. 

75. (New) The structure of Claim 70 wherein each intervening layer has a thickness equal to twice 

the thickness of the honeycomb layers. 
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76. (New) A photonic or phononic lattice structure comprising a plurality of stacked hexagonal- 

pattern layers of interconnected rods separated by intervening interconnection layers 
having a triangular array of dots formed therein, with adjacent of the hexagonal- 
pattern layers being laterally displaced relative to each other along a diagonal, and 
with the dots connecting vertices of the interconnected rods of one hexagonal-pattern 
layer to the vertices of the interconnected rods of an adjacent hexagonal-pattern layer. 

77. (New) The structure of Claim 76 wherein the interconnected rods and the dots comprise a first 

material. 

78. (New) The structure of Claim 77 wherein a second material fills in spaces between the 

interconnected rods of each hexagonal-pattern layer and spaces between the dots of 
each interconnection layer. 

79. (New) The structure of Claim 78 wherein the first and second materials are selected from the 

group consisting of polycrystalline silicon, amorphous silicon, silicon nitride, silicon 
dioxide, silicate glasses, III-V semiconductors, II- VI semiconductors, II-IV 
semiconductors, transparent oxides, sol-gel glasses, spin-on glasses, gases, air and 
vacuum. 

80. (New) The structure of Claim 76 further comprising a substrate whereon the hexagonal- 

pattern layers and interconnection layers are supported. 

8 1 . (New) The structure of Claim 76 wherein the thickness of each hexagonal-pattern layer is 

equal to one-quarter of the length of each rod. 

82. (New) The structure of Claim 81 wherein the thickness of each interconnection layer is twice 

the thickness of each hexagonal-pattern layer. 



83. (New) The structure of Claim 76 wherein the dots are arranged in a triangular array. 



